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(Introduction) 


j y£* j&jS AS"" j^a i 4 j oJjj Ob y>-y* ^LaJj Ol"U Olj^9 0 y**j\ lOjLp (^J^Lj ^ j >■) £^LLa 

t. ~a Jl b-j jLp Plasm j ojjj ^ y ^ Germ o-O ais ^5^ Ab^ji jl ^j*^ ^ y- . 0.^1 y?\£- o^jbl jl 

O jLp j jkla Aj j I wO 4j ^_Lg-^>c-a wlpb^a J^j I jja vO>eJ oJjj <Ob^>- ^a ^jIwL^Ssj aS"* ^-jI ^^-a a££ y^o- O’ j y2j .ijob 

• c ^' f Ph (brrJ 1 

^*1 jS" JjJ ^aLal AS*” ^jja ^a I ^1 ^a £'j-aJ>e«a 4j J 0.2^J ^j>~ <• ^ OjLP 4 jL> 

(ol"U owUlS^ ^^b?l ) Ol"U ^LajJj^j OjjaS"" La £y~ ®^ 01 o wLo_p olw^ y*0'>- c wLa wO !j OUU ^^b^l 

(_£l_A Aj oJjjjJ 4j £jj.i J ^’^jl 0 I (_£ J J l £a^>- >1)L ..ijba^a 0^ JJ I jJ ^3^3 ^ I 3 0 1 bslOfclj ^ j i j^lj 

0-31j-a (j I (£jj I £a»>-J Jajt>eJ .wUjI y) 0 ^ 0^lfll*al (. jJ lj jA>^ y) I j! L^J I \j O y3> 0 -JLa iOl y» Aj 0>JJ Jj lj (_£wL*j 

i^jj I ^ ^3 C.• <?Soa a^o^j ^JLa j (_£jbl AjilaO ^Laj^JlS"" ^LaJ aS^ O >jjj+& l3l£ w ^ 5 ? _ 

.C^al OwLO AO»I^jJ A_v^I OJj^ l3Ow\JjjI ^ 15^ Ob^olisl Lai .wILAwOj ^<gL^g">-' ■ lgJ 

AjLLca ba a5" 2 JJ oJj 5/ (Jlx3j jla-pl USAI D Aj ijLa'b/ljb ( ^ULJL>eJ ^IjLa^S^ J A '^^- i ^O-jl (^L^Jl*a 

y* tj 3 ^ jS^ I ^ LgJba ijLa-A oIj Ajli^tO ^>- .O^j L^jI aa^ a_^> (jL 

.-UJL^wa O^Lfll^abiOlfl_^>eJ j2 ij I ^_->L) U (Olw^ j^i2S>-j\ (Jl>-l7 aS^ -\J^^J O^b (Jlfll>l JyJ^S "jl i)jJ*i Aj ^ y>- Ijja Aj lj 0-0 <S-)3 ^ 

^jL^a tl^jl) J oljl^al ^0-^0 Lai t JOaLw^a 0-*al ^_^5>- y* obOlisI ^LL> aS^ ^-> LaL) I 

.|*OaL> ^y*-> -il y ^jJ I Aj Jil5 La 


Ob'Lj ^Xo> ^jLmQ ^jOfhA^o .1 

uL>jlj^l OlJl y>~j Ol"LJ jl c-UO»b oJJj 0 ^ <S33 3^ ^*)bajl ^*3 Jba jljA LojAJ La^LajI 

^J^e-a A^*I3j .w\j^ / ^a (jl^a ^JO^ (_] >>t ^ ^j l J> >e - 4 tl^J jl Aj bij j Ibp ^1 ^a Aj O-*^^ j a Aj .w\J^ 

/^-wa L“ |j ^jO^3jbs^ J L$J3 ^ ^ A UIs \a (jb-A 0 >IjLJ t*AJ~LOa j5^l>- <£33 l> J ^jbv^A ^ 

tl^> aS^ -Ul>-l-d^a OliliS" ^UL>-j^ yj o^Lfll^al Jj li aT ^sLlaj OwOaj b? j^2jj Aj 0>IjLJ jl jl-lia i^^j AlJl ,w\J^^5^ 

^^JOl J ^J^e-ajl Ol"U ^^axalj Jj 5y O^pIj cl)LO jJ-a-P I to ^^-oj y*J iO*^b»c-a (j I L)b ^ Aj ij I O^bejbOeJ ^I-L*J 

SlHSkH.yH. ) ^ (jib (jOi ^^LaI O^pL 0>Ij LJ ^^a*j 3L*~+> j j£3 yyjn Ob JLaI) I J)bjl £-^> y w\j wL>- Aj J)lb 

.(and Vavilov, 1925 
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-ib jC (J y$ Rubbish heap hypot hesis ^tb a^c e^>lj c-a^oj Jo^ca jjjl ^bx^l clJlo ^laJp 

O J>- l^-a ob^s-a-k .-tl y^A o-L A oJj2 IaIs>- 0 j*&J yA jllT tc_J5- 3^ C*)l>e^J IaIs>- *}l*3 OljU C-aaOj Jz^P-cA y*J yyoJUj 

i^Jall>e-a C-J*^>e-a 4j ijlo) ij-Li ^IaI J J iCljlo A*^aCpl> aS"" o_Li C> l>eJ l-aJ>eJ (Jl£bl Cpl>^S vj ^ (J >>e " a ^J (J' >e ^ *«l5\J jl b> ijbol 

-lb^j»0 j++>\j (_£jldJlaj ^bjj CoIj o^l-tl Ij Ij yZj JS>~ C—O J C*}b»E-a OC-a ( JJLw^ jl w t*-> (jbol .atO /j~aJ 0 

^ * * * lo jJ2j CpIjj j2 (j I jl O^Ul^lJ CN I /^da J jlaba A^£j t Cpljj -b wl>- ij-ta I ^J C->L>- ^l*aw*aj.i ^Ju j^j I aS' 

.-tolc^l Neolithic Revolution *lo Ij jl jb- oj j^ jjJ aS" -tojlpT oJJ JU 


A>- J j jl 2 >- tbcS" OU plaS^ aS" C.*m.O ^ y23>xJlAJ Cjj J-o 2 j -b jb 2 ^5>- J ( j~aj (£ 333^ AS** Cfl-b>e-a Oil lo 

jl^l CjIjIo ^yt I-to ja l $33 y* 3 t *-->lj lJ ^JIp ("V UVllov) »^y -ta>l y>- b^S"” L^j I I-to ^ yj o-Li ^IaI <l^sj 

Cl jJuj t^syr < ‘t^\^3ty aj ol> j o-ta I 2yr y O j y&-> ClJlo *^L^I aS^ o-t-ap 

Ol"U ■iljj aS" 0-t^ ^ OllU ^Sjta (j-ta I i y. **—j 

.-t-alj^a Ol“L* 1 jS"" bj ( j^ol-to j* Ij Jjjl AT ^ a o-t^ ^-J>e«<»_Aj ^yt>-A 


j! o£liL*)f 3 ^jo^> .2 


^j2j oLj I jjj .-ttib^a ^)|jp ^1 ya -tJ y Al^fi^a ^La ol 


*>■ jt^>- (^L-Lp j 


jLo i 


I Cj**-) (£3J »J!->IjLo o^b y jS -t-t^o b tjl^>- aS"*!j^>- il ^a ^ j^oS' j 


.-tfc*»t—a ^ib iy° 0 3 i 


I^J 4.a I 


i <_J u Lo ^j2>-La Aj j J 


J Ki2_^a I i 




J^**A -tl y J l5 Lp ttljLo ^ (_^t«-lp . lg A^jy 

^J-a 1 ^p Aj ^jgj 0 -tL«O Col; C> J _^o2J O-tJa CjIjIo ^jj I $ j^ O J o^lfll-al l^O I lo l*a L*al 

cljlo A>-^ ^a ^jlj O I C-oLS" J C—-a-S ^0 3 Cfl-ll>e-a RUCCS j**-> J ^^ol>e_-a J^llo 

^ j^j ^j»Jp ^^to ^Itajl A^jj^J- 5 l«l C-tjl^ (^l^ C«*tfJ C—a^""jJgojl 0-C 

A^O I J ^lita Aj J .-C -La I ^It 4 ^ CjIj lo (j I A^-a ^-al-a| ^Ia < _o j>eJ CpL) CjIjIo ^ ^*^L *0 

c-t I ‘j*j 01 O-ti CaIjjI^^j^ l3 3 ^j*f Cj^^gJp ^jb^ o^Jl 

o y^ a^—J aI —to jA I (j I Igfl^cj^ {£j3 I 


£- 


aT ijl^f" ti^Jla-a .-tiL^a ^LL»Jl J^o A^Jb 0 ^^o ^^^ta ^j^Jta li^j l^Jo ^7lo £jlt* Jr^j 

^lla Ij -C-w_a> J 2 jj j2 J -tobo^a ^aL*4>-l o-to I j I J**J^ -t-Li C> JJ C-tC^Jfc CjIjIo ~b£ls 

(^Jli^jl Aj Jj J AIS^JLo ci^]b-a ^^a*j AlJl .-to IgJ Igfl^&j J J I L)t*i C^i-a-a j J^ U ‘-—-’Ijlo* 
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jl J Aj Ij £^jlll (_^L& 4j yj ^L> j .}I-\x 7 cl^J y>Jy>- ^Laj ^LhaJl jy blob*— a y (_£jl^*A 4j aS"" -bl 4b*Jl y 

.-LbbgO lgfl>cJ Co-h*Jl Jj^1?JJ-W25 Oj y&' ilj I Jay Ijb»J J^O>ta (_£La 4jI>- ^ y> j5 CobLo o I jl O-ibLbalj (j-Li 

b)l^«l Jl5jy^j5 La id^jb y^~ <j-> I jl b y ^b a^S”* jj y*j\ 3 LJbol j5 ^jL* ( *^S3j_y ■sbcJl .^1 ^cA <b^>b y>-j\ JlLajj!? 


. —to L«o oobib^l jJmj o J to I La J—jj o — 


O-bi 0-t ) 


J *'yy 


y3 

3 

jy 


b^]L«-a (_£jL^^-Ab o 5 y*J 4 >-y 5j y y lj^ t^3 jy *-b jL-a y -t>- j! ( FA.O )b)L^o>- b-pljjj b5”*Ij y- A^a-oj 

<£j3 ^ £a->- ^-^b-a £jLta (_£ljb aS”" ci^)h«-ajl Ij 1 3S- ^-$*3 0w ^ ObU IjiS^I ^jLo ^LbaJl cT° ULJL>tj Cob*-*^ 

tOL -tola ^>1 Jp o-L*p ObU oj^Pjj aS"” -bl Ai*bl j 7 Als^JLo ci^JL»-a .-bl o-itajllgfl>&7 C^>t7 ^LLJl ( j^o ^La ti^Jb ^j>~j5 
O-iLil-al Jjli 45 ^Ij oj J&j Ob"U *^y\ ^y s * J 3 {Jy J bloblJ ^1-1*7 ti^J C^Luj Oblo* tCob>- 0 ya tOl>eJ 

.JJA5 jl jS ^aol-ij ^J3 y lgfl>&7 tb>eJ J (_£ j j I C-tib—a 

^1 jj! -toba jLi yj Laj yS yj 2 jl^ £ ^9 1 ^ y.y 3 iy ^ y£ 

^IaIj Oj jA L^y>-J (Jl^Jal 4j C-jLj Lo . wLib^a ^HjJJ j^La j*pjlo»xJa| t^JU t ( > _5^ C-^LjlJ cC-J L>cJ j^* 1 iC^l>- 0 yo tC-^L> yy~ ^Jfl-il>e_a 

^ wlp C-~«-wJ j^- 4 wL^>^» a (^3 y&-» 4jJ O^Lfll^al ^1>-^I wL^ia 4 j I^JJ (Jl^-lj L^J ^P j y£ ^llajl .-Ujl^ ^ j>- J I-UjI 0-\3» 

C(_^jl**» id^JJ t^jl*a-ipl5^ t(_^jl*a ^ _ JJ jJLa t(_^jL*» 4 jj^I JJoLa C_~SvL>_a ^i>-|^ d-^-w^j^ (j I jl Ij ^o I ^CL-Jl jl) ^3 Jj yy.3 C->I^J^jL9 

^jl>- 4 jj j j I 3* ^~b*3 °'^ e * s ’ OIjLjjI { y^ J i .|%-jUj oililw-l o jS* j i) y[*i& 

.-Li»L>^a ^_A yj I <5^ Jl) I ^y C—^a-t} Jill y d-^J^ ^>- jl>- jl^-al Ojl Jjl lb ^ ^y j5l^> 

JJl^Ll^j 5 C_*^Li»a (^jLo 5 \ yj I aS" ^ojlj-L-al y*^ 0 L«JJ-^ 5 ^J^ y2S>^0 (^La ol^t-a^ a|jL) 4 j^a*- a ^ I 4 >- j 5 ^ I 

Center of) ^jlol-lo ^p\ jf y La^j^P J yS Jj 5 ^ ^ JJ ^*9 A^jj^]^ .-b I C.—^ J-> JJZ~j jl^-al Li .-b I o^Lfll-a| ^i^-l.i 

&jj5<? 4jIjI aj^* ol“U ^Ulp L -bib^ o-up ob"Ujl (Center of Diversity )y\yk^\^y bj (Origin 

Oj y (^La jyj C—ajlia (.y I ^ b bb-ajliaj (. y Lo Oli I J y?\y\ J_)Lia j5 bb-ajlia JJola k -- J Lw^ y 2 ^ 

<& -bjl^ 5y-J Ob"U b) I j5 ^Lp y&>- o y&J ^Jg-^>c-a yb|y t^Jlp JL.-.l~3>- (.J b Jj* JJj5jy ^Jjliaj^ bb-ajlia ‘jU 

JliaJ j3j .C—*^I^j>- j^La ^i>e-a C-^bLoj^ odla bblw^ y& 2 - I 4lJl .-bib o-La I 5y-y ^y^Ap J £jL) Atflgla tjlj-^ ^C?l bbllLo b) I 
oJj 5 j^-> iwA-iS^ y & 1 (JI^Ij a 5" ^jb ^ y~3 b) I j^ bblw^Ij-5^I |t-> j^->J^2-> j5 Ij b)Lb^o 1x91 ^Ia ^JsS "^I 


^*)bs<^l J^ jJ^lxa ^y2*j bl«< —) l« ^i>e-a C->IjLo ^Lp bblw?j«4?>-jl b)Lb*olx9l ^i>e-a bbbLoj*^I J^ j^l?/^*-a-A 

^llp JJjLll/? y&s>-j\ 0 ilfllo»l b .5 j^X—a ^jb^j o j^->_J 4 j j y&J AI9 j^- 5 JJjjy^ JL~*jj5 o^bibal bob Lo .« tf «$** j i 
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CjLj LJ 9jj^a J_w«l ^jl-bbaj Jaj I jZ* CJ«b ^ g->j9 l ^Lg-Pj ^g-lp Oj J)*^ 3 ballLj ^*)bs^l (_£Ia ^1 ^5"j^J j9 JyZiS" >e-a CjIjLJ 

.9jL*» o9jjl^j oJ_b I j9 o jS>j 7^~aj ^9j9 ^jJU^U- oJd b)^^ wUL ^Ji> 4lgfl> jl Ijlo a 9^a JJJ ^ ~b ^ C-%*»>-b o-bi 

^>-jl>- Ob"U 4*_«a^7j ~bj ^7 .~bb7»b^a (_£9^jb 4j jj ^^oL>e_wa j ^^jj^JLj ^J^al y& 4j ^Ji> La j yZS" ^7Lb £|tba 

l-l^A .JJLbab^a J-J C-jIj Lj j»«i (JbLbl J~alp OJ^Lp y X jZ* ^a £^Lba 3*^ '*—'^ b 45 " (owL>» ^^Lygl) 

£^9 ^i9j <£33 ^ '-^Ibab C-*9_J 4j ^19 j£* ^y&[>tZ>\ Jg-*^»^7 4jbg^-j^ 3£jy*^J oj £>3 o ^jj ti^SOfc c4j^jj ^j-> a_bLa ^<1? bbjljLJ 

U olTl^>- j9 («_^*>ll«lj C_*9_J 4 j ij-bjlJ>- C^A^5" jl>e-J»l ^Lg-9 .9 yZ> ^a y*>jj\ b C-^IjLJ ^>c^A ^^yj\j bb*pb 45" 09^JS_wa 

jl .wLib^ ^9^Uj b)-bb> 4 jjj La ^"bJ ^^sZZ^- ^Lba ^^3 0 j5"b^a (_J“^ 3^ ^ J^ j ^ tJb>b*- ^9_^Lp Cf^3 £** 

.~b I J-a-^J (_£ yS“ ^Jl>- b) I jl J £jlLa 7/ I b ~b I jJ-a^J ^ ^^a>^a t —^La ^La C->J^7 £|Lba ^ ^ 

j-a 4jll>eJ^7' ^>- . 9 jl^ jl ^9 (Jjl 4 ^-j^ I wlp ^1 ^a i^3 y^ a 3 -^-b y> <.j3o ZL*>Z) 4 ^-b^ jlQ j <^hd> jl La jyZj£^JsS* 

4^ ob"LJ ^ jjT £+>■ j 4,^b (N.LVavilov) oju ^/ jjj (Hexaploid) ^b J^a bj 

baLws^ y^asZ y*j 2 45^ C->UJll 2 »a 4 j^ jgj .wbib jLZ*J ^-A ^J 3 ^O^xZZ Ij ^JSS" ^yj ol>e7j 1^3 y* 2 y* y*J La j yZj£ j! 

C0-b9 / ^ jS" Lb ^ La ^i>e»a ^wUS^ 45^ ^ ^aII? -ibj C^l9^\l>-I 419 ^ ZZ> j y *0 ijLa'b/ljl^ ^7bLJL>e7 45^ ^ ^9jLa 

.-Lib^a b)La*oli 9 l ^b ^-LlS^ ^Zol-bo ^Ls^IjS^4S^^jb^ ( ^a Oob 

bjJ I J -bb»b^a ^i>e-a ^Lft ^-U5^ iI J^J j>e-» ^!a*a jl jHa VT * * ^jl V * * ^LflJjl ijLb^oliil ^JSS* 

9^g-> °J3^ ji 333 * bj jSL 7 45^ ^jLlvwaj ^U 1^17 .9jjj ^-A OLb^oliil C-J^l>e-a ^1 ^)! 

j9 .99jS^^a jJj 1^3^ 3 b)^-b>3 L^^ t^J jLS^ tS^J* t -7j*>b>e-aj9 tJjjl9 C_~ajLba jJ jllw»j ^9 j+» JjLba j9 J 9jl9 Ojj 

4]wbl^a C9*^L>e-aj9 .99 ^^aj3o ^j ) \j s *~3 ^3jS" ^ _J-a-P J^ 2 j b)La>-~b { y&\Lo J jy£- Cb)b-ab tciSviJLwa J-bLa Jji?LLa 

.9 y^^» J-a^" jy>~ I J' J (jlj>-) «La jJ j| j I 3ZzS 45" 09 yj ^ jl^J ^Jj5" ^1 yj\ Ji" j9 jytS ^3 

Hexaploid)jU 45" -bib_wa o~bg^ t^ r )j^5"j9 ^^ 33 ^ 3 ^ 9 1a*7) Polyploidy 4laji7jl b)La«7lx9l ^Ia ^-u5" 
ji^La j 9 1^7 j (T.Compactum) ( T.Vulgare)jl jui OjU j 09^ ^33^3/ o JJir ^Ijb 45" (Wheat 
^33y*3^ °33 s r ^c£ljh 45" (Tetraploid) ^-b 5 "jl c^*-l OjLp ^*3$ <—^3 ^ 5 " .9^^^^ basb jj (X.Spelta) |>-u 5 " jbi>--b 
c/>U^a ^i5"lj9 (T.astivum) b J^y^ ^xf .a^b^ (T.tergidum) ^3 JL* *xf (T.durum) *xf JaU 09^ 

^Lb Oj jA J 3 l y *>\jl bb*jLP 45" La ^ wU5" ^yj aJlj ^1 yi\ ,wbjl9 JZ y>- y} j yZS" ^ ^5" 3 4Jai*«a t jl?LLaj9 y) 9 ^~U5" J j jJb5" 

(jbb^ - y*A& a&'> 33» Ja^Aiyi La ^-**1 ^ 5 "' br 1 ^ SpeClCS Yf 9 _jwl>- ^)9 Lo j£-> 3 9 jl 9 9 ^>-^ La jy*i. 5 " ^j 9 c 9^-*7> ^a 9b (Age lops) 
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£jlla oilfil*»l J o l5^ 3^^" 3 (S3 3 ^ c£^b b J j^S* j2 jj-^ (^Ia 41 Z*3& jl 4S"" .jj bjs>-j l> 

jytS' d^bta 45^ ^i>e-a <HjIj Li 4 j^- a~> jl ^1 wL*j ^*>-1 (jblba I b 1413 C~*jy^ ij^d-^T (^IbS^ 4 j b 

Ob"lJ ^Ia 4jj^»J 5jJs>xj> ^IwW d)b>E-a-Aj oj-P j ... Ol> j^~ ( J-alb ob_o ^ S33 1 L ^ 3 *"^3 l ^"3^~ -b-^ 1 

4jj^>J ^1 wl*j cC—<3 o-b ^^5^ (_£jj I Ia <L ~£jlojl j j^bo ^Ia olS" ojS-s c^jlj^jl ^^3 j^3 i^s^ ‘■“■O 3* aj 3 S 

ijljl« ^JlS" ^Ia ^y*j3s] jl 4 L*j>- ^jl S' o-bb Oib jLiul j y+S 4j .i^j OwLO^ o j+>-5 JjlbS"' ^^l>- 4 S"" (^U 

^jL*-a b 4S"" i«L^jb ^t-^5 <»-A 4j 0.ib2l*a| ^3lS C^liLJL>eJ jlp I ^l?l>eJ J^J I jl 45"” 

4iw«j <i^>b j~*-a j (_£jbjj 0 j$->j JL5"I b 45”' ijb jl^s ^Jbjb 4i>-^a tj I ^>bi>-ba jl5" ^jb*- Jl*** co~bb ^Ijj^ JULJI 

£33 Jjli .5 I^3 <oUl3 ^a 0 I 7 U ^*^b*gl 4_*aj^j o^Lfll*a| C_^>- j ytS ^>-b 4 j bi ^1 JLZ^j ^>-j^ 

Cj1j2_^>cj 0*\J*> i^$JJ I £«*>- OUU (^Ia 4j j^j ^IwL*j tj£j ^jL.*»a ii^)L ^4j 4S"" d..<>»l 

Cjj > CjIj LJ ^Ia 4j^oj J I ^a>>- .O-Li 4111 ^y?y*££>*J& ^Ia ^^25 jlS" clS^bjl wbuJ (Jliol 

. -b ^ l) ^ 

r^^Cjyyy^> ^L© 1.2 


J 1 ^ L^ 1 - 


JJ 1 


tOlJ ^jj tdS^Ui- c 


Jj i jl J} o-Li (^jj I C^” 

l^ajpzA <UJUao .8 

J ^ 3iy '•^ J*~^ J-« -UJla I^jflil>e-a ^IaLj ^ -b L ^ j-lwa ^ j J I ^Lj 

413OU 1 CT^ L5^-^ CJ-s^L>- ^3j bl3j Cj -ij bl3j 

:Oli ^ 5 C^*^J^ijU 4 xJUa© .b 

^jlfl^i>eJ ^U ^J2^a ^ C-^a-b J ^1 ^3jLa C-jl-W^ J^2S>- C->l*Jll2»a jj)lgla 4j 0-bja (£jj ^ 

.^-*A~Lwa^JJ .i41*3 £ ^i>e-a ^Ia ^JjS“ ^Ajj\ L5^^" 3^3^ 3 = *~ ^33*3^ ^ L^bj^ ^3La ^ ^a j3j 

Cm.|( 31> tLaiJlbj (jH jj.^la ^wb^3 tdbj ij'-b^ 0 Owb^j C ^3*^.9 C ^ALa^^w\»/g«3 

C^J j^>J c3-b^>e-a ^3SS" Ol3 I J (^wL^3 4x]lia^ CO^ ^cj jlj tObj (j-b-iS^j^a ^cj jIj ( ^b^waj) j^J 

L«-J J(Spikelet) 4>- 4^>4 jI^ ^1 wL^j C4^i ^>-j$ 4>- 4_»i>^>- ^1 t4_*i ^>- J^1? ^j) i 3 fl-J ci^ls 4>-b>» 

^wL^ 3 t43b*» C_«-«l^w2»J C_~«jlia c43b* ^1 wL*J iC-Jbjwli t4P j^j (jJ-bb jl^ 4Piba bj-b b jb C-J t4_b^>- ^i5vj j t( Lima) 

Oj^bla C->.>1 b: ^ 0 3 ‘bbjIjA bjj J t4jl^ J^bfc Owb^jj1.^.3 cC^bJ b-bb 4^>- ^l.^g.9 t4jb /^l>ejj 


^CyyJj> ^jlbo O^cOJb! .3 



A >-y Jb- Ij j ijb O-Lo-P- Jjj La ^Ul 0>liLJbeJj.i aS"* aUl^ j yZS" ^La Aj Laj-*^jl O’jbp ^j^j ^j>~ 

0 5^ jZ* Ij ^**»UI OjLUbcJ La y^lsA ^j^j ^j>- Oj . 2 j>-J-® ^apj.i .O«■**»' 413^JSJ 0>J Laj ytS" J 5 ^La OjJj-* ^ £S*-lj 

.ajUj y*^ U^ajfc AjIjLa 55^^y JUjl ^ jb-jl ^5^ wb-b>- al ^jj I j ^-ul y y»j 

j5 ^^JlLjl yJ Ajj^»> Aj Ol"U (^ULp .wUiL^a j I Aj Alvwjlj UJbv^a jlJ*>-J jUjI O^L>- aS"” CU*»I oJjj ^1 yo OjLJ *^ >e ^ 

J^3>-j5 Ij jl^J>- 4S"*ljj>- .il ya 5 y^S ’J jl^>-ja y* y£U ■iLojI I y j .-LiL^^a y Ibp al ya aj y a\^Jz^a (_^L& olj 0*aLj.S ^y>ZL»*>- 

aj jj ^J»al 0 j^a a* 4 JU*aU c^> ^ t *—■•’la I j j*®! ^jO ^j ^ l£33 OjIj LJ jlo^g-k toab jl y ^b>c3 -L> a^j 

^L-ajI UUI 55J5^a wLJ yj ^Lg»P t *-- , I^U {£y^X^vJ ^Lg-lp Js^a y yZs>tAt-& /jI>-U AS*Jj5 AbU y aS" oZZa ^jU^I OjIjU .aUL^a 
(.^^JJj^yJ J-aljP 4 j j&J 0 w\J LgJ ^L 0~> L OjJ y^2j oJZa 1 OjIj U y I j^a y° Oj yP 0.iLUa| bj I 1^5^^ 

.55 ^ ^A 2j\j j 1 Z-yAjfJ C^yS' j5 y*j 0 y&J lwi-L^>e-a R 3 .CCS j**J J ^J>yA\s>yA 


^Zyjs* ^two Ioapu .4 

5 ( J>s‘25 4jIj ( J-s^ 5 jl (£jZ-> jl Oj Lp (£5\*/?a9\j 0->IjLJ 0^i>ejLwgJ>eJ 0 i^JS-lA 

jlJJLa <j£j a£" aj^b i^3Lo^jI j Ij oj ^ j o-Og_^s Ij y>jj ,jjl o.««-»ftl j j jl (_^Ia jb^l .aOL^a 

w\J ^£ JLZ+j O^LaL& jl-^l l^jlo^jl L 4lJl .JJ^ j5 ^A 0 y>-5 O-Uj I j5 O^lil^l Jjiala 4j Ij ObeJL-gOcJ ^yeS 

(A P decandole).abb y Ij yzy>- oLaji^-a ^^>10 ois^ 0 j ^3 ojjj ^jla^^j j 3 

oJiyy .cb-U Jaio obaUOJ Jitoj 4 j g- Ij J^s oSC (Physiologic Vegetable)^ ^L 5 "j^ UH JUj^ 

0-Ojl^J C 00 3 JI y- jlj -Lj jO 0 y>-5 ^_-wfc*>ba Jsj I jZ»j5 45^ ^ yZ^a i y % ^ L5^ jO-> Oj 1>CJ L_gJ>eJ ^-a-P ^5^ 0_~>-ba jLO) ^l^b-jjS^ ^La 

.aJ jO pjagb^a I J 

0 jbj I ^ • 0--O*I ObtiL-gbO 0 jbi o-Lo-P Jd-i oao I JU jJj (^IjJ (^jJ-> ObOUUO oj-bo 4 j>-^S^ l 

I .aoS"" 0 JU aj>>- L I a O^UjUbeJ £ aol-Oa a_Ua Ij y*\ ^jjl ajjb jl ^3 <S 3 ^° O-jbejUUejL a^oUS^ 

aabcjL_gbcj Ufl-U*c-a ^1 y\ Jj>- ..ijO_wa aOL L aJjj aS^ oO I ^L^JU j5 o^Ua*»l ^1 y jilaa ^^aa>- ^1 ^ 

a*J Jjl JU J^ tO->beJUUeJ I jiS"”I I L CaoUa Jliol Ajblj I Oj J-^2j ^)L^>- Oj beJ j^ lOb- A5 jipj LgJlS^ tkObeJ 

aj Ojj yp (Plant breeding. Plant genetic )^jj^ j5 oL jUj (jj^JL^i jj L aj^^jl y a^iiawl 5jyA aJ y jl 
tA £y JJbl (.^yj£- JLJ I tjLb- ja\ oZs>Za O'b/LIj Uj^is O'b/LI (FortCOllmS) yls ^O- -UbO L 0yS>~5 

p| j 5 *3 y. 5 yZy {C,\ y* Ij 5 y>- O j J 2j j-a ^1 aOl jl^a ^U OlU>J y^ 2 ^ 2 s>Zia .^jb 5 j>-J 0^]Ua o jUj jUJl^Jl 
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O^bol-abeJ J 2 jbeJ £^y °^ 3 ^~ 3 * £ 3^^^3 3 O>lo ^b* jl 4 ^£ J y^ .wljjjLo O—ajj ^S^Ul £ ^3 £|lLa jl U^° bjLlJ 

!4^J J -lb -LA I ^b ijl^>" (_P^ '«—»*pl^^ y^s^> l jlb^j'jl j~ u*> ^ yJ3 o-iblb 

..i^J -IaI^> t) ( jlbeJ OpL£J V_■>j>- Ojb- <U-Jj Ojb- Cl_J^ O-plj j ^ 

.O-bb -IaI^>- jly -Ipb-alj ^^3 3 ^ ^ 3 A .bbcj ol^Jjl OlJ ^^Lb jjJb 6 -* l Plant breeder . 2.4 

o jbb ( jbjjl bS^j-b iC—bb -IaI^>- lj ^bs £$£2Zs\ .j^jjl J^l-l>- ^j>o ObeJbbcJ ^LJuJl OjbtJ . 3.4 

^Q.*-■>>- y>eJ aS"” ^%-J l-L) -b L) IJ O’ b*J L-abeJ 


^li) .i^^jbbljl I> _^ j 3^ (Edgar A. Guest) lj ^y^y» yjl cc—b o-ui^bj a_^>~ ii^jjl OjLp 
u Ab^>- py l £y-**-* ^33*3^ j>~ l$3^ Ab y^~ w ^ j ? - 4^13 3 .ob os^ ob i >js>~j[^j (Package of seed) 

py\ j 2 c-b y>- 4b y>- -U>- ^Jt> Jl) £ 5 0*3 j b^jj.2 ^Jj ^ °*^ J J^~ <S3^° ^bxj O* ^ ^ ^Ss3 l^b C-bl-U £ ^^3 

jjb- lj 0 I g^Aj 4 bbb ^j^U? ^y^jjl 45 "” d-**»l o-b jblj ( 0 >L>- oy>c*^) j\ 45 "” 2 ^ j^ 1 a>- ^jZ 3 A 5 j 5 £ 5 ^^3 4 _J^ 

lj^^ 5 " idS^Lt j).^>- Cj l^l^bcJ L d* 3 ll) .-Lil>^a jb Ob'3 y wLflj jlj ^Ijbj -bl y ol^ 

Jaj I jb ij-b o^lol jlg>b aT Q..<»l o-Lul id 5 ^ jljj O’ Lj ii^> ^*-^b yj j2 ^%-bL Abb ^i?l>ej A^»Jfc wbl) 0 >VIa1>Ij <ji ^ 5 ^ o 

.C—-I ij>- {£3*-*3 jbo 


Jy»^bj Ia 0 3 Seed Cost ^ilap ^^>*>53 ( o^>-l jp *»I Jb-^^ o>lJ) (Embryo )^l b’b'l 

Aj j jj C_~9jlj ^J-s^b- ^3j Os3j jl U |tbcJ lj ysy Lj y) ^%bb Aj CO C—b 0-lb Aiisbe-a jl) y£- £j I^>- j2 EmbiyO .C ^1 o-lb 

^^bsb^a^bs J^bl-lj O—-J ObeJbbcJ J^l ^jbj Abba AjlL?L>t*J O—l^j I ol y*Jt> j £I .-lbl—a A^-l ya ^^Jbe—a Ofi-L>e-a Jb^P 
l^ijjl 0jb'b/Lj O-lb A_^alj oji ^-U^2_3 ij-la I L Aj ^QLa a5^ -L y3~~* -U-a Ojb>- l^J I l> O—aj^l) Abbajlj ^J b I ^-be^3 

.Jbl—a jJ LgJ I ^^baisl 


ftj»‘ .1 

.jl -Ll OjLp ^[3 JajbeJ jy b-a Aj O^bejl-abeJ O-Lo-P i^j-lAj^ 

.^j'yO-La (^I^J ObeJl-abcJ J^lbl-l^SL O-Lj .1.1 
. 0 >beJ 1 —abeJ ijbl>-L*» ij-l)la ^sl> OL Aj ijlflj I . 2.1 


£jS _^b“ -Lj2_j 5 jl yb-o ObJbbtJ Vlability ij-la I y^j L jl (^ ) a 5^ C...-»| pj^ lb 3^ l3I-IaI ij-lb O^JJ I y £\y 

1 aT Genetic mutation L5 SCo r ^T oljjuj Chromosome damage U <j j-o-j -ujl^ jl L ^jb 

1? ^Ibe-ajl ^ _^b- j _^-la Aj .2 O^jla-a 0—^1 jj»-A LOSS Of 'V lability LbSC IJ ^oj Oj-li ij -la I pyj L lj yl>-lj 
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wb>- 4j (Regeneration) 4^aL> o jH ^1*3 o~ta _\jL> 4^alj o j$ a> wi>j ^*p <j y *j *, jaa 

La 4j ^-aJ tj_Li j! 0 jlajl J)La-A 4 j ^ ‘Lwalj o ^3 wb Jj>cj /^o <lL^?l3 jwli jJfc I y j .2 yZ 0 -\JL*»j I 

jJa^a blsxjla-a 

f*» pLit .2 

.a;^^ o-up Viability Characteristics ) w>l> J* j! oUjU^j 

: Orthodox seeds 03 / .a 

0->(_£~U<2^3j o jl o* jS"' k—jj.JJjl^ Jjl*j l.jj ^ \j £\jj JjIsj o-ba-p ollLJ 

Jflj I yZ ZL*S>H j 2> . 1 S fl>cJ JJ> wLa (J y& j 2 idi>-*)A_a Jjli C->l3^Ll>-l l>eJ LwaJ>eJ t -—4J ^S"" I L O ^Ja^a J V^ lability ZL> -La 

JIjLj Lo Jfl^a yia C->~La lj o-La-P JJ>L>- *lLp J ^ l£^ J, (J-* ^ Ll«*U C^wLajI aS"* 2 yZ^a 0-b .5 (^_jlll>e-a ^La SpCClCS 

.-Cl^J^a OwLi y** ( jLu ) L>tJ jy>J <jalsj- <3^lp oLj^ llwwj C-J-La j jljJu 

: Recalcitrant Seeds 03^ .b 

(jLa^b-al lj I y J I^P ^a l.») j / ^y I 4j ^ yZ^a 0.i^j jlSC (Orthodox) ^> 3 / ojlpI®j j^l5 

J / y) I ^J>eJ .aj yZ Ol ^ £^sJZs- La ^ 0-b_»^j 4^awL^3 i)j^> Sf’J ^jJ I 4 j djlj Lj 0^ j>- yo 

yz^a l-jjI (Embryo) y^r oaa aizS* Cl^pL ^ <z£zs*- oaa . lga^cj JjI •—ojIjjI 4j 

.-CLa w\_AI 0 -\Jj ^jAIjCj wLa -CIgfl^cJ C-JL*J La ^.>cJ y) I^I 


Ob^iLcc^u ^^^3^>3 .3 

Ow\Jj (Jl*a La wb,^ Ij C-jLj Lj (.^^alla Jaj I JljLj ^>eJ 0 ^ C-^lj Lj dlj y) j-jljjl J OL*-a I 

^ ^ ^a_aL)^a alT 0 Jg-*J*g-a ^*jj y-^3 O^Lal J 4^j aJl O jLp i^w^alla Jaj I jJa .JjLa JjA| 

.-Ul y O-bLa Ow\jJ 1 ^^ ^ Owta (C,\y <^~**>lla Jg_j>c^j < '-^J C-^aj^ J JfiJ I jJa ^y jfi> O^y O^La I i jS>-jL> OljLJ 

4j y^j JJ)IjJJ C^->eJ 4j|^ jjfe j2 JJ>I \j .5yZ> JJ)I y^T l «~~^ , LLa J^J Ijja ZL*>£ 

.^^a ^ La (Viability) j ^^ 3 (Seed lot) 
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J o L 45^ O-CP J»aljp ^j^»-P OjJ^ 2 J Lai -U^-a J}j2 OljLo (SpCCICS) 4j ^Jgj cl^jL >- >— aLa jg_j>c^ 

I IjA ^1—wO CojJgj (, l j >c ~k**S' I jCs Cojjgj *0 CojLj tC>jl!jl -Ul C> jl—P -UjL t—aLa Jg-^»e-a ^-*j 

0^^5^ ^jJ2j ^>C I 4j (j I jl CjjLj -CL^a (SCCd C0at)lCo>e_-a jZ& ^IjL <& (^La .-bLo^a h |%->eJ Co jjgj Ojld 

(Abscission zone)^L 4^L L c5C ^j^a 43mj 4^*13 j -CL^a ^L j CojJgj (^IjL ^C J 0-L—ajL (^La |%->tJ .Jjljj^ao 

oC l-L>- ^j^La CU jl cJJ)>i^g) |*->cJ 0jC^a ^_>cJ ^J>-L j.i i—J I L)L j>- j/g.fl'.) C-pL 45"" -L> L-a ^j>-jj OjJL-a ^L 

o-CJ jl^3 (J^lC I 45"” ^^Ja C ^3j ^13j/1 ^j-vo jC jl j3ji O I Ja^^aj CojLj /j-j J.iLj 4SJl3 jL Oj-^>^a L^C>- j 

4j CL .iLj Cj ^P * jl l)Lo» Co jLj 45"" (^U *j>J J d^a -L-L ^5""L jL>- ~L>- 4j ^*_>ej Co jLj .d lJ jJg ^ ^L>- I jA Lj d 

4 dT UgjT (Seedling) 4JI j>- I y j Ojl-L Ij <j^ j 5 "" 0 j*>o C— Lli LgJ I / jC La ^CC 4SL13 j ^ 5 "" -UaIj>- jja jC 


.-U 




5 C> j jv? (j I ^J-j15^jIj j£>j ^J^oio 4^1a-P ^w\CL> -CJ * 17 T * J^o Co4^*I3j 

(^lj I I Co ya ojc ) c^»L) ^ I jj* jS* <& $ ^*oio 4 ^Lap- I j-**-* 0 (Hesting) C>jl -iJ (CpL) 4 $^ 

^>cJ -CL -U 2 J T * — ^ 'P J^o Co yp \j -CL—a o-UC5^ CCJL-Cc ^1 jJ 45^ ^JJ^a Jju (_£-L>-Ij Cjl j>- 4^-j^ J ^j-Jsj Cj 

^-A dxj cCjL-cc jS^i (> _^*“ ■° -C^ii La t )j4 C>- Jg—a(Embryo ) ^jc>-1jjj .-c -ua!^ ^ijjj La 

dCSclj ^ao Cj -Li ( Species) f*~ >eJ 0w ^° 4^-Lal . lg-a^j^ ^ 4—La-P -CL 0 -C. 

. -LLa -laI ojjj ^ c-ta i^\ji (Species) 4^-JCj^ -UA-\—a c-aa^ jl ij ^ (Viability) 

L)Cj ( Harrington 1963 )4is ^ c>j & j c>LiC>cj 4j -CL -C2^i ^^P jl ^j^oL c 

Co ^g—9 ^P jl /jj L L ij jjLi I JjU^a wll>- J 2 Ij tC Cj L-aJ>cJ j*^ I ^-a-P Co jl? j O-C -C 2 C tlSsj 4S^ J_A-L-a 

2 J>- (Viability) -CL 4Ca|^ c jig J -C2^9 ^ 'P 4S\—aoC 4^0 Lia 4 j -CL 4Ca|^ Co j]g J -C 2 ^i P” jS^I Lo J-^a 0 2 jlS^J 
^1 jS^ ^C 4^-j^ V 6 C jl j>- 4>-ji Ca>eJj^ J 41—a I ^ Co jl^j -C2-3 \ P“ 45 ^ jLo .aUl JJ o5 ^ ■ lg<?>- yLL jJg <C ^a jljA Lo jAjIj 
-LA I J>* 0-Lj (JC T * Cj -La (^IjJ -CL 4—a|^ Cojjgj -Cs^3 ^P J^l 1^ a.>cJ ^«|fg*J 4^*JC-j^ ^a -LaI J>" 4IAA ti^J (J jl? j^ ^ j^a o J^~ ^ 
jLo 4 j LI .d^a ^Jflj ^J>eJ L)-C -L-ali -LL>-jA t—jl j>- -Lj^a li.^C>- CojLj -Lv2^3 ^P jl JLt^ \j (SpeClCS) ^^ 2 AJ I .-LL 

.—L—a L 4CaL Co jL J -C2C V ^P jl 4^-aJ>eJ 4j C»> —> ^ ^a <Cj C-P j--a 


(Viability ) j-c ^ 45" <ob J* (Harrington 1940 )u j-C cJlp 4. ^-Ij 
4^L.-LaL-a (Embryo) Cjlj^ 4^-j^ (Autoxidation of lipids) *> \? yy > CojLj ^-ci 
iljT (^L JiC^lj J-icj dayj (Lipoprotein membranes) j-C ^Lj ^l^ c-pL 4^dj^ 4^ (Meristematic) 
)^La JjS\JL v_ ^j >zj i,_-—a (Nucleic acid)j 3j^-« (Ia ^-jljjl j-C JC <_—-a) La j^j L (Lipids) ^1 ^J-alc 
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4j -Aj (S^ 2 -^ $yZs ^ jjl jl^a (Autoxidation) .2jS^a Oj oRNAj R NA 

4j -Lil jjji dSil Ojl^ a^ joiyfc . ^y* Ai^lif Ultra-Violet Proof j Oxygen-free Js * 3 cob 

^ a>-j^ Ci j&js ^ a^-j^ jSL ^ 3 &' yj aT Harrington a>ejIi>- .-ls»L>^« c^L>- ojIjjI ijL»j& 

^1 jS' ^1)Lx A>-j^ C-Jjl y>~ A^>-j2 iJJj>ej a 5" ll) OwLL>-j^ C-*L>- C-JwL« Ji^SvjL LJ>jlA^“Jij-Lx 

.w\J^»x Ig fl^cJ ^1 ^Lx A>-^.i & * CjjIA>-^ j^ C^JaSsj 1^-q.^cj Aj i^I^-wwmJ wLiily^->(jLx *"^ J 5**^S* ° J^~^ 

C_*^eJ J AILxb C-J ^?J wl^2_i A^w0J>eJ .-U jb C-> L>eJ Lx»J>eJ V^ lability (_g}l \j oJ>e_Jp jZ L C-*J ^ J 3 C-J jl y- A^l) I jl 

wL*2—9 ^ 'f A^woJ>eJ 4j C-«***Q ~UT ■ JLC^J A_Jlj^_L« lL^J lj ^ y- Vf ability ^^x lgfl>cJ ^1 ^S”* ^oLx A>-j^ jSL^fi C-J jl y- 


L) ^ I / ^oLx A^-j 2 &* ^_jl ^1 Oj I ^>- A^>-j 2 d->cjj.i . Jj ^»x ^ I / ^oLx A^>-j 2 (j * Oj I y- A>-^.i AU«b lUj ^ 1 ? j 

lj I J-J .2 t-U_Lu ^x 4 x wL^? C-^Pj^*» Aj -Ul ^ 1 j j ijLi C-*J(_£wL* 2^3 l> -\JLJ»lj o^Ui I ^\j£>j 2 a 5 ^ iZj l>ejL w<»j>cj ij I jl 

a>- ^ .jj |»->cj ^..-^» o j^-^Ij aT ~l>»1j l& I jjl ja_j> ijlx5 j (Denaturation )Ia 

Ojl j>- A^>-j2 -Lit ^L) j ^j>cj Cjj ^wL^2_j aSU^j I l> .c—I o-Lij Ax]lia^ JU9.3 JU»- lj C^>sj Ojl J>- A^>-j2 

a^>-j^ j ~uj«b ^sIS^Ia jS^i.jjL-j jj&i^> ej ajswL^ wL^»i) ( Air-dry) a^jsj ui IjIa 

<*l_*>eJ OL>-Ij I ^ wllA I lg tf>-l^ ^ ^ lability) lJl*A> -ll>- wL> . Igg^cJ ^1 ^ 5 ^ d~>eJ Cjj I 


^ wLi wIa! 1^^d-> l>ejL_^«>eJ 


yu>zj iJL^plii ^bo ^ iJI^-1j aT ' j^j I ^I ^j-j Ij ^1 £ L» a>-^j^ yL^ j\ ^I 

.c^-U jlaI j>- oUJU^J (Viability) «eJ C-Jjl y~ A>-j^ aS^ JjfcJ_w« jUo .^jlw\j ^ yr 3 


3 ^Ja 3 j twb jjjjlS^ c y >* --^S' I jl wUl (OjLp OJjb lJ j jC *^ ^ ^^ J-ol ^p 

jlj O-Li J J^^A J 2 ^S>x*aj 5 ^b»J I C-O ^ yA j! 1^ ^,>>J Viability C->l>ejl^»^eJ ^ ^ 1 ? l-gfl^cJ -llL jjl 

.Jjj^Lw« -^ 2 - J>c - <a J-^ ^t>J wbLi"! ^3^3 


ti^j L5^-^ 4^ j/ ^ ^ .^jLw—« (Respiration) l) A_J^P lj ^jloI j J^jI 

■Aj ajL^S^I j ^ r S' la *^- a I 4>c~!o ^ ^ ^Lj j^ yvJLj i.20 I e <CJ>I jS”" i ]s^la 

.(Harrington 1963 )jy^ 


iw_Jipl <jl* 5 ~ cJlp 1 * ^’ y. (Ultra Violet Light) Laj 

High energy ) -db ^jji ^Ijb oLie: .aiL^ dTuoli"^ JL i J^a; jSL^.j (Autoxidation of Lipid) 
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I j j ^ ojljjl aj -LiL ^ C-O (£<x>^3 j wii ^^a .-LiL^a cj l^e_Lw<>j>ej j-j (rctciicttion 

. ~b*>Lwwa JL<S ^%^eJ L$^J 3 , 


AbaJ (_^Ia /^O ^.2 i«Ij l>eJL-a^cJ ■ Jg ^^I»a J 3 . •*—A I'f 6 -’^'-•*'^ eJ lgfl>cJ Ji^jL-^l 

.wLJaLwwa V - & C-J J (_£~b* 2-3j ^1 / A^-j3 Ci ^ll jA^fi OjI A^-j3 d^>eJ j3 -bl j^L) o -bi> (J I Ij^A aS”" (_A.ir _ tl^lxt) 

Aj>-j2 J -bib wL^i 6 Ol>bL^J>tJ C-O a5”" oJ_ja l4b^u (^Lfc ^Ja3 j2 wb L) O-La jJ C->l>eJ lwaJ>cJ 0 j*>0 iS^ J 3 . 

I A SpCCICS ^IjJ .^1 ^ ^l>l*a A>-J.i ^ * C-Jjl J>- A^-j3 .Jb* lg fl>cJ lUjab ^1 ^l)l**» C-J jl Az>-j3 Y * C C-Jjl ^>- 

lj C—1 ^Jgj |t-*ji^J /^-a-lg-aj i^_A jS>~ (^Ia 23 wbil) -\«<2 3 * -b b Ajlgb ^^1^*0 C-~>^IgJJ .<-bib_wa ,^b>eJ C_^plli 

.^jlwb (_£^Jggb ^ V* 

^ jja ^j-w2Jb Aj aT wbiLw^a ^JjS* bblb ^54 C->Lwg j)>^g>- J ^JbJ (^Ia ^5”" ^ib-allja O-UA^ tjbb) J-> (Jjlwl>- 

^Ia j iS"" ^5" ^ Laalbi aS" o-bi» ^_}jj j*j <._j j b>tJ j! lb 3 aj J£sj j^>tba Ia ^ j\ ^IwlS^ jA j o-b^ 

.wU^wa Aj Ij ^yjL&^^a i_5^“ J LS^*^I 
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Table 1.1 Primary essential character 


No.# 

Characters 

No. of 
samples 

Method 

Rank of measurement 

Remarks 

1 

Plan habit 

Block 

Measurements 

2:Arect 3:Nearly erect 4:Semi-erect 5:lntermediat 6: 
Semi-prostrate 7:Nearly- prostrate 8:prostaret 

Plant type before the initiation of the 
internodes elongation (January to 
February) in the district of long snow 
cover, growth habit is observed before 

snow cover. 


Culm length 

10 plant 

Measurements 

Cm ( Integer) 

length from ground level to the ear 
neck of the longest culms 


Ear length 

10 plant 

Observation 

Cm (round to the 1 st decimal place) 

Length from ground level to the ear 
neck of the longest culms 

4 

Existence of awn 

Block 

Observation 

0:awnless 2:very scarce 3:Scarce 4:slightly scarce 
5:lntermediat 6:slightly abundant 7:abundent 8: Very 
abundant 

Scarce=10%, lntermediate=25% 
abundant=40% 

5 

Glum color 

Block 

Observation 

1: light yellow 2;Yellow 3:Yellowesh brown 4:brown 5: 
reddish brown 6:red 7:Reddish purple 8:purple 9:durk 
purple 

Glum color at maturity 

6 

Grain size 

Block 

Observation 

2:Very small 3:Small 4:Slightly small 5:lntermediate 
6:Slightly large 7:Large 8:Very large 

Grade of grain size 

7 

Grain color 

Block 

Observation 

0:white 1 :light yellow 2:yellow 3:Yellowesh brown 
4:Brown 5:Reddish brown 6:Red 7:Reddish purple 
8:purple 9:Dark purple 

Color of grain 

8 

Heading time 

Block 

Observation 

Date 

Date when 40-50% ear of available 
stems have emerged 

9 

Maturity date 

Block 

Observation 

Date 

Date when color at ear neck in more 
than 80% of total ears turn yellow and 
grain become as hard as wax. 
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Tablel .2: Primary essential character 


No.# 

Characters 

No. of 
samples 

Method 

Rank of measurement 

Remarks 

1 

Culm angle 

Block 

Observation 

2:Very close 3:close 4:Slightly close 5:lntermediate 
6:Slightly open 7:open 8:Very open 

Culm angle at the full heading time to 
maturity. Open type shows a large 
angle 

2 

Leaf sheath color 

Block 

Observation 

0:absent 9:present 

Present of anthocyanin In leaf sheath 
at the emergence of seedling 

3 

Culm thickness 

Block 

Observation 

2:Verythin 3:thin 4:Slightly thin 5:lntermediate 
6:Slightly thick 7:thick 8:Very thick 

Thickness of culm at maturity 

4 

Culm stiffness 

Block 

Observation 

2:Very stiff 3:stiff 4:Slightly stiff 5:lntermediate 
6:Slightly soft 7:soft 8:Verysoft 

Stiffness of culm at maturity 

5 

Culm waxiness 

Block 

Observation 

0:Absent 2:Almost none 3:Very little 4:little 
5:lntermediate 6:Some 7: much 8:Very much 

Degree of culm waxiness on the 
upper first internode at heading time 

6 

Leaf color 

Block 

Observation 

2:Very light 3:light green 4:lightly light 5:Green 
6:Slightly dark 7:Dark green 8:Verydark 

Leaf color at tillaring stage and 
booting stage or at observation time 
of growth habit 

7 

Leaf sheath 

waxiness 

Block 

Observation 

0:Absent 2:Almost none 3:Very little 4:little 
5:lntermediate 6:Some 7: much 8:Very much 

Degree of waxiness on the upper first 
lesf sheat at heading time 

8 

Leaf sheath 
pubescence 

Block 

Observation 

0:Absent 2:Almost none 3:Very little 4:little 
5:lntermediate 6:Some 7: much 8:Very much 

Degree of leaf shesth pubescence 

9 

Leaf blad angle 

Block 

Observation 

0:Absent 2:Almost none 3:Very little 4:little 
5:lntermediate 6:Some 7: much 8:Very much 

Degree of nutant in leaf at the full 
heading time 

10 

Leaf flecking 

Block 

Observation 

0:Absent 2:Almost none 3:Very little 4:little 
5:lntermediate 6:Some 7: much 8:Very much 

Degree of light yellow spots on leaves 
at the full heading time 

11 

Spike shape 

Block 

Observation 

1: Drill from 2:Drill from-fusiform 3:Fusiform 4: 
Fusiform-oblong 5:Oblong 6:Oblong-Clavate 7:Clavate 
8:clavate-ellipticale 9:Ellipticle 

Classification of spike shape 

12 

Spike density 

10 spike 

Obs&Meas 

2:Very Sparse 3:sparse 4:Slightly sparse 
5:lntermediate 6:Slightly dense 7:Dense 8:Very 
dense 

Number of Internodes in rachis 
(=number of total spikelets - 1)/rachis 
length(cm) 
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Tablel .3: Primary essential character 


No.# Characters 




Ear Protrusion 


Spick waxiness 


Awn length 


Glume pubescence 


Anther color 


Grain shape 


Size of brush area 
of grain 


No. of 
samples 

5 spike 


10 spike 


Block 


Block 


Block 


Block 


Block 


Method 


Observation 


Obs&Meas 


Observation 


Observation 


Obs&Meas 


Observation 


Observation 


Rank of measurement 


Remarks 


2:Very short 3:Short 4:Slightly short 5:lntermediate Distance from the tip of flag leaf 
6:Slightly long 7:Long 8:Very long sheath to spike neck at maturity 


0:Absent 2:Almost none 3:Very little 4:little Degree of spike waxiness in the full 

5:lntermediate 6:Some 7: much 8:Very much heading time 


2:Very short 3:Short 4:Slightly short 5:lntermediate Measurement of the longest 10 awns 
6:Slightly long 7:Long 8:Verylong and/or comparison with standard 

cultivars 


0:Absent 9:Present 


Glum pubescence at the full heading 
time 


2:Yellow 8:Purple 9:Other 


Observation of anther color at 
anthesis 


2:Very round 3:Round 4:Slightly round Evaluation based on the reshio of 

5:lntermediate 6:Slightly slender 7:Slender 8:Very length to width of grain 
Slender 

2:Very small 3:Small 4:Slightly small 5:lntermediate 
6:Slightly large 7:Large 8:Very large 
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Table 2.1 Secondary essential character 


No.# Characters 

No. of 
samples 

Method 

Rank of measurement 

Remarks 

1 

Grade of spring habit 

Block 

Obs.&Meas 

1:1 2:2 3:3 4:4 5:5 6:6 7:7 

8:8 9:9 

Observed heading performance after 
seeds are sown at a constant interval 
(usually 10 days ) from February to 

Aprill. Accessions with high spring habit 
are classified as 1,and with high winter 
habit is classified as 7. 

2 

Spring wheat or 
winter wheat 

5 ears 

Measurement 

2: Spring type 8:Winter type 


Classify by grad of spring habit 

3 

Sprouting resistance 

Block 

Observation 

2:Very difficult 3: Difficult 4:Slightly difficult 
5:lntermediate 6:Slightly easy 7:Easy 8:Very easy 

Sprouting of maturing ears under wet 
condition 

4 

Thrashablity 

Block 

Observation 

2:Very difficult 3: Difficult 4:Slightly difficult 
5:lntermediate 6:Slightly easy 7:Easy 8:Veryeasy 

Investigation of easiness or difficulty for 
threshing at maturity 

5 

Lodging resistance 

Block 

Observation 

2:Very high 3: High 4:Slightly high 
6:Slightly low 7:Low 8:Very low 

5:lntermediate 

Synthetic judgment based on the stage 
of lodging occurrence and degree of 
lodging 

6 

Yellow mosaic 

resistance 

10, 

Plants, 2 
replication 

Observation 

2:Very high 3: High 4:Slightly high 
6:Slightly low 7:Low 8:Very low 

5:lntermediate 

Judge by diseases symptom around 
internodes’ elongation stage and 
uniformity of heading (middle and 
southern parts of Japan 

7 

Scab resistance 

30, 

Plants, 4 
replication 

Observation 

2:Very high 3: High 4:Slightly high 
6:Slightly low 7:Low 8:Very low 

5:lntermediate 

Judge by the degree of diseases 
infection at dough ripe stage to maturity 

8 

Powdery mildew 
resistance 

50, 

Plants, 2 
replication 

Observation 

2:Very high 3: High 4:Slightly high 
6:Slightly low 7:Low 8:Very low 

5:lntermediate 

Judge by the degree and extension of 
diseases symptom at ripining stage 

9 

Leaf rust resistance 

10, 

Plants, 2 
replication 

Observation 

2:Very high 3: High 4:Slightly high 
6:Slightly low 7:Low 8:Very low 

5:lntermediate 

Judge by the degree and extension of 
diseases symptom at repining stage or 
infection type in seedling 

10 

Stem rust resistance 

Block 

Observation 

2:Very high 3: High 4:Slightly high 
6:Slightly low 7:Low 8:Very low 

5:lntermediate 

Judge by the degree and extension of 
diseases symptom at repining stage 
(Northern part of Japan) 
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Table 2.2 Secondary essential character 


No.# Characters 

No. of 
samples 

Method 

Rank of measurement 

Remarks 

1 

Time of internod 
elongation 

Block 

Observation 

2:Very Early 3: Early 4:Slightly early 5:lntermediate 
6:Slightly late 7:Late 8:Very late 

Observation of internodes elongation 
from the end of January to the beginning 
of April (central and southern of Japan) 

2 

Presents, absence or 
degree of black point 
grain 

Block 

Obs.&Meas 

0:Absent 2:Almost none 3:Very little 4:little 
5:lntermediate 6:Some 7: much 8:Very much 

Presence of black point on emberyo and 
endosperm 

3 

Cold tolerance 

100, 

Plants, 2 
replication 

Obs.&Meas 

2:Veryhigh 3: High 4:Slightly high 5:lntermediate 
6:Slightly low 7:Low 8:Very low 

Judgment by the rate of winter-killing 
and the degree of damage after 
overwintering (northern part of Japan) 

4 

Tolerance to 

moisture 

Block 

Observation 

2:Very high 3: High 4:Slightly high 5:lntermediate 
6:Slightly low 7:Low 8:Very low 

Tolerance to excessive moisture (not 
observation stage) 

5 

Snow mold tolerance 

Block 

Observation 

2:Very high 3: High 4:Slightly high 5:lntermediate 
6:Slightly low 7:Low 8:Very low 

Judgment by the degree of plant 
damager after snow milting(snow falling 
area) 

6 

Tolerance to soil 
upheaval 

40, 

Plants, 4 
replication 

Observation 

2:Veryhigh 3: High 4:Slightly high 5:lntermediate 
6:Slightly low 7:Low 8:Very low 

Tolerance to upheaval against frozen 
soil synthetic judgment by the rate of 
surviving plants at two investigation time 

7 

Resistance to insect, 
pests 

Block 

Observation 

2:Veryhigh 3: High 4:Slightly high 5:lntermediate 
6:Slightly low 7:Low 8:Very low 

Note insect name 

8 

Cytoplasmic male 
sterlity gene 

Block 

Others 

0:Absent 9:Present 


9 

Restore gene 

Block 

Others 

0:Absent 9:Present 
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Table2.3 Tertiary essential character 


No.# Characters 

No. of 
samples 

Method 

Rank of measurement 

Remarks 

1 

Potential yield 

Block 

Measurement 

2:Very low 3:Low 4:Slightly low 5:lntermediate 
6:Slightly high 7:High 8:Very high 

Comparison of weight of whole-grain per 
area whit a standard cultivar 

2 

1000 grain wight 

3 

replication 

Measurement 

2:Very light 3:Light 4:Slightly light 5:lntermediate 
6:Slightly heavy 7:Heavy 8:Very heavy 

Conversion to 1000 grain weight after 
counting of grain whit 20 gram 
samples(grain moisture 12.5%) 

3 

Test wight 

4 

replication 

Measurement 

2:Very light 3:Light 4:Slightly light 5:lntermediate 
6:Slightly heavy 7:Heavy 8:Very heavy 

Weight of volume in 1 liter(grain moisture 
content 12.5%).Measurement more than 

2 time using liter weight vessel. 

4 

Grain quality 

Block 

Observation 

1:Excellent 2:Verygood 3:Good 4:Slightly good 
5:lntermediate 6:Slightly poor 7:Poor 8:Very poor 
9:Exteremly poor 

Comprehensive synthetic judgment of 
appearance of grain based on fullness, 
uniform of size and shape, bright color of 
grains 

5 

Grain hardness 

Block 

Obs &Meas 

2:Very soft 3:Soft 4:Slightly soft 5:lntermediate 
6:Slightly hard 7:Hard 8:Very hard 

Quantity of hard starch granule . Judge 
by BM ratio or microscopic observation 

6 

Glossiness of grain 

Block 

Observation 

1:Powdery 2:Slightly powdery 5:lntermediate 
6:Slightly glossy 7:Glossy 

Measurement of percentage of glossy 
kernels. Powdery:<=30% glossy. 
Intermediate:<=30-70%glossy, 
glassy ;<=70%glossy 

7 

Crud protiencontentof 
60%flour 

Block 

Measurement 

2:Very low 3:Low 4:Slightly low 5:lntermediate 
6:Slightly high 7:High 8:Veryhigh 

Total nitrogen % in 60% flour x 5.70 
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Table 2.4 Tertiary essential character 


No.# Characters 

No. of 
samples 

Method 

Rank of measurement 

Remarks 

1 

Flour yield 

Block 

Measurement 

2:Very low 3:Low 4:Slightly low 5:lntermediate 
6:Slightly high 7:High 8:Very high 

(Flour weight/weight of flour and bran) x 
100 

B 

Milling score 

Block 

Calculation 

2:Very low 3:Low 4:Slightly low 5:lntermediate 
6:Slightly high 7:High 8:Very high 

100 - (( 80 - flour yield)+50 x (total 
ash -0.30 )) 


Whiteness of flour 

Block 

Measurement 

2:Very low 3:Low 4:Slightly low 5:lntermediate 
6:Slightly high 7:High 8:Very high 

Classify by reflection rate of 60% flour 
in455 micro meter wave (R455) using a 
microspectoroscopy 


Brightness of flour 

Block 

Measurement 

2:Very low 3:Low 4:Slightly low 5:lntermediate 
6:Slightly high 7:High 8:Veryhigh 

Classify by reflection rate of 60% flour 
in455 micro meter wave (R455) using a 
microspectoroscopy 

5 

Yellowness of flour 

Block 

Calculation 

2:Very low 3:Low 4:Slightly low 5:lntermediate 
6:Slightly high 7:High 8:Very high 

Calculation by long R455 - long R455 
of 60% of flour 

6 

Wter absorption rate 

Block 

Measurement 

2:Very low 3:Low 4:Slightly low 5:lntermediate 
6:Slightly high 7:High 8:Veryhigh 

Classify by rate of water quantity 
necessary to raise dough strength to 500 
B.U. by Farinbograph 

7 

Vaslorimeter value 

Block 

Measurement 

2:Very low 3:Low 4:Slightly low 5:lntermediate 
6:Slightly high 7:High 8:Very high 

Dough property evaluation by figure of 
farinogram 

8 

Dough fermentation 
quality 

Block 

Measurement 

2:Very low 3:Low 4:Slightly low 5:lntermediate 
6:Slightly high 7:High 8:Veryhigh 

Dough strength evaluated by the figure 
of extensogram after dough fermentation 
of 135 minutes storage 

9 

Resistance to 
extension in 
extensogram 

Block 

Measurement 

2:Very low 3:Low 4:Slightly low 5:lntermediate 
6:Slightly high 7:High 8:Very high 

Dough extension evaluated by the height 
in the figure of extensogram after dough 
fermentation at 135 minutes storage 

10 

Extensibility in 
extensogram 

Block 

Measurement 

2:Very short 3:Short 4:Slightly short 5:lntermediate 
6:Slightly long 7:Long 8:Very long 

Dough extensibility evaluated by the 
length in the figure of extensogram after 
dough fomentation at 135 minutes 
storage 

11 

Coefficient in 
extensogram 

Block 

Calculation 

2:Very low 3:Low 4:Slightly low 5:lntermediate 
6:Slightly high 7:High 8:Very high 

Resistance to extension in 
extensograme (R)extensibility in extenso 
gram(E) 

12 

Maximum viscosity 

Block 

Measurement 

2:Very low 3:Low 4:Slightly low 5:lntermediate 
6:Slightly high 7:High 8:Very high 

Degree of amylose activity in wheat flour 
measured by amylographe 
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